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"SOME THOUGHTS ON THINK;NG’iN
COMPETENCY=-RASED EDUCATION"*
‘ < :

The purpose of this paper is to consider the possibility and
dOulrablllty of competency—baued educatLOn. I wisﬁ to present: .
the pres ent gtatus of . behav1oral objectives .
a review of a recent assessment of moctﬁemplrlcal studies on
behavioral objectives RN
‘ comparative congideration of some models of teaching:  the
‘1mpre951on model, the lngaght model, and 'the rule following
model. indicating the strengths and weaknesoeo of each one,
i 'a systems analysis of human behavior, “more specifically .human -
T thlnklng and indicate some consequences thereof, spéelflcally
a cybernetlc model of thinking.-
. a possibla answer as to the possibility and de51rab111ty of
a competency-based education. ;

[N

- *. INTRODUCTION L x\‘

*

The- decade of the 1960 s, probably had- behavmoral objectives as
its most discussed uubject in' curriculum development 1 With the advent
of<programmed instruction "it was common...to see such objectlves as )
: yet another panacea for America's) educational ills" (Doll, 1973); Tied ¢

in with behav1oral objectivesg, and\repreSentlng ‘the:developmerit of the

1970's is competency—baSed educatlon, and; performance—baéed certification.
vThlrty states presently requlre competenc&—based programs for teacher»

certlflcatlon.f S : o l :

.

ot clear we "can flnd deflnltlons
that become guidelines for performancekbased certification of school °
personnel, There are- definitions which become a guideline. One such
deflnltlon "means only that the criteria for certlflcatlon be made
expllclt and that prospectlve teachers be held accountable for. meeting
those crlterla." (Shalock, 1971, p. 431) With this deflnlt;oﬂp present

. Whlle the meaningsof the terms are-

-

. fethods of certlflcatlon are "performan e-based" in the sense that grade
" point average and course of study and o her such requlrements must- .
be met by the student Some additional meanlngs that are now 1nc1uded -

~in thls are as followg - " , : Sy :

! g

“ "more stringent criteria for kn wing than course grades"

“the performance or specified t aching or teaching related. . .
behaviors and/ox" -
ndemonstrated ablllty of prosp%ctlve teachex to brlng about

-desired outcomes...in puplls..qor desired nen-instructional -
ouktcomes...the ablllty to .devel .op and design a currlculum...;
or curriculum evaluatloq ‘styudy! _ :

: “ (Shalock, 1971; P @31)

o
»

*I am deeply indebted to Dr. Eli abeth lower for guldance and suggestlons,
to Dr. Leo Steg for his ‘patience and edltorshlp, to Miss Chexyl Fox for

succor  in all hlnds of weather, Fnd ‘to/ Miss Lucy McDowell w1thout whom |
' nothing much would be done. ‘ . ‘
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These "classes of criteria® for certlflcatlon are referred to: -

as Lnowledge crlterla, skill cr1ter1a and competence cr1ter1a.. .

;

]

, !

We thu could“inqulre 1nto the cr1ter1a that undergird competency, o 3

. and who shall select thém; whether educational objectives must be ' . :

/- k framed primarily if not exclusively in behavioral terms; whether education _ ]

A * per se represents goal, orientation. We can inquire into the justlflcatlon -

' ' for specific performance criteria and whethbr there is a strong or :

emergent research base. : All these have been looked into and there _ ;

are no easy answers. ' o . R

_Jq L It has béen stated that: "The long hand of behaviorism‘retains , S
P - a very firm grip on a very: large nunber of profegsional positions.' ) e
- L (Scrlven, 1973, pp. 442-445)" After all, goals, objectives expressed -

in a behavioral mannet are easier to evaluate, do allow for individual .
) ) "dlfferences, arewmore preclse and specific and do  emphasize 1earn1ng 3
/ : ~ more than teaching: (Doll, 1972) _ ‘ _ ‘ ]
/ _ It can -be msserted, ‘as Scriven has doney that Skinnerian behaviorism j
/ ) is "the nearest approach to an atheoretical slice of psychology. that - v §
: ' we have seen. (Scrlven& 1973, p. 442) That it is "a philosophical o
= ~ shamble." (Scriven, 1973, p. 432) That Skinner in Beyond Freedom and Rt
Dignity is profoundly wrong in h1s‘phllosoph1car conckus1ons.~n(Scr1ven,§ o
T 1973, p. 442) Or that we*can,and should, disregard Skinner's verbal ‘ ]
- . " - taboos’ and follow the adv1ceoto "go.out and find.the educational proCEdures 3
E and experlences that will brlng about a demonstrable2 change in behavior, - !
" of thé kind that produces demonstrable benefits. - (Scriven, 1973, p. 437) 5
Who could not agree with this? A direct’ consequence has.been the’ ' . .

. .development of programmed instruction, computer assisted instruction,

- token economy 1nstructlon, and competency-based- teacher certlflcatlon.v~

Yet Scrlven is also the one who stated that the only successful .
‘ program in the use of computers or technological aided instruction is o
‘the Edison Responsive Environment. - (Scriven, 1970, p. 898) The others
" have not paid off. As to token economy 1nstructlon, even, if we were
to dlscover that its wuse may be successful, it is cruciallky 1mportant
to note that most studies in behavior mpdification do not report -
1nvest1gatlon of transfer of 1earn1ng or generalization effects. _
Programs as that of Bereiter and Englemann which are cextainly  competency -
and behavior modification based have now ended and Englemann has recanted
his own work of the last 8 years. Note how strange is the Engllsh whlch
Bereiter and Englemann tried to teach the children when emphasis is
placed on atomlstic learning. The child is asked to responé to the
questlon, "Wwhat is this?" The required résponse is "This is a book . "
Yet the contextually correct gyxammatical form is, "That is a book." <,
This is a small indication of what happens when "artificial tasks
T have arbltrarlly been invented in order to secpre appllcatlon for »
' prlnclpies (Dewey, 1910, p. 213y - : _ v :
. N :
' We can point to the failure of Performance Contracting, yet complaln W
that it was not given a fair chance. Other assessments that have

~, \

- - . focused on some em plrlcal studies of the effects of behav1oral objectizes,
o . on-learning-have Just Deen reviewed in. the Review of Ed a¥ch o
(Duchastelignd Merrill, Winter l973)3 Some -of the flndlngs follow.v - 'f

P . o ‘w.
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'would seém to be opén-to greater difficulties than it would in the area
- of learnlng." (Duchastel and Merrill, 1973, P. 53) . .

\ -3

It is 901nted out that - T e N

« "d few 'investigators have turned. to research in-an attempt o
to base perceptlons of thé.issue (i.e. the feasibility of
using behavioral objectives and the value of such objectives
to. teaching and learning) on empirical groundsrather than .on -
purely, ogical/rhetorlcal grounds...whether or not behavioral
objectives are of value pr not in curriculum constrqu on, ?
_teaching, .and learning i eally an empirical questlon.iqv
(Duohastel*andgﬂerrlll, 1973‘ p. 53) .
The follow1ng three main 1nstructlonal functlons that are deemed-
to be served by behavloral objectlves are: ' .

v a

. dlrectlon for teaching an currlculum development

. guldance in evaluation \ . Y
. fac1lltatlon of learnlng ‘\w ‘
L. . . e

As a means for 1mprOV1ng teachxng, "emplrlcal research in this area °

A

57 “'as guidance for evaluatlon, it is stated (hat*lt would Mgeem
1mp11c1tly valuable." (Duchastel and Merrill, 1973, p.-54). (Who is

o

. on loglcal/rhetorlcal grounds now?) Further, it is noted th@t "although

criterlon—referenced evaluation may not be amenable to classical ' w.
vstat:.stn.cal techniques, this should be-a mn.nlmal factor -détermining -

its usef&lness., (Quchastel and Merrill, 1973 Pl 54) * This represents
the extent of. the dlscus51on on evluatlon. B :

- '\ ':

ft-is to the thlrd functlon, an aid to learnlng,-that the authors

malnly addressed themselves. Tl

The questlon was ralsed whether "communlcatlon behav1oral objectlves
have a facilitating gffect on their learning?" (Duchastel and Merrill,
1973, p. 54) No simple answer was forthcoming. A number of studles
showed facilitating effects and an equal number of studles failed to
demonstrate any s1gn1f1cant dlfferences.- R S

N v
Y4
LI .

' In summary, . 1t was stated that "the avallablllty‘ofoobjectlves was
found to- fac1lltate learnlng in certaln instances, although the general—
ization of these instances is not easily determlned " (Duchastel and
Merrill, 1973, p. 57) No attempt was made to segregate 'in the studies
any dlsM;nctlon between what I' will later define as. two: ‘distinctive
features of learning, education and training. - Subject matter per se
did not bring additional consistendy. to the results. (buchastel and
Merrill, 1973; p. 63) The: second group of seven studles at’ dlfferent
levels of'schooling, "soﬁght interactions between type of learning and .

availability of objectives." =~ (Duchastel and Merrill, 1973, p. 57)
Learning here was categorized as "knowledge or comprehenslon where
knowledge is understood to be the learning of facts and comprehenslon
to be the learning of principles.” (Duchastel and Merrllll 1973, p. 57)
Precise deflnltlons were often lacklng.

1

-
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I“#ongy one«studymwerexobgeetmuesxioundctglhe_more eﬁfectlyelWLth ~

_ one type of- learnlng (knowledge&, Furthermore, this dlffereﬁce was

S




~apparent orly on the post—test and not on the retentlon test. Again '
problem olv1ng tasks generallzablllty could not be determined. -

. (Duchastel and Merrxill, 1973, p. 59) - It would seem that Scheffler.
may be right, as w111 be.geen later, on the weaknesses of the impre551on
‘madel of teachlng. : :

:. (
.

]
a ’

Wlth the thlrd grouP of elghﬂ Studles, the attempt was made to .
.discover 1nteractlons between the avallablllty of objectives and certaln'
learner characteristics. Wlfh respect to aptltude, there is conflictlng.
evidence although there seems to be an intexaction with a number of-
learning characterlstlcs, which p01nts to the need to restrlct any
generallzatlons. . .

Time factor was looked at in the final category of three studies.

- It wds found that students provided with objectives do not necegsarily
take less time o learn instructional materlal than sgudents w1thput
objectlves., (DuchasteI and Merrnll 1973,-p. 63)

The flnal discussion is relevant- “The ev1denqe reported here
demonstrates the complexlty of the issue, and the .many.seemingly -
contradictory. results...However...thls review has shown that objectives
‘sometlmes help and are almost never harmful. Therefore, 1f the. proV151on
~of objectives is relatively ‘inexpensive, one might as well 1 make them
aviilable to students." (Duchastel and Merrill; 1973, p. 63) - (Then
_further on)...ﬁn future research we should endeavor to insure that
" subjects understand the meaning of objectives and actually use_ them while
learning. Perhaps even more than a short training session. w111 be required
to accompllsht!hls," (Duchastel and Merrill, 1973, p. 65) (emphasis not
in the orlglnal) ~n__ Future research should seek :to clarlfy (dimensions
of specificity) through explicit operatlonal definitions." - (Duchastel
and Merr111 1973, p. 66) . - , SRR

-

*

At this p01nt.questlons are in order., wHas it been shown that '\ ,
‘bJECtheS sometimes help and are almost nevex,harmful? Is it re1at1Ve1y
inexpensive to do? .If the subjects understandithe meanlng of object;ves
and actually use them what more needs to be learned? T, _ o

: - : \

I need not bore xoﬁ ‘with the deta11s on oper tlonal deanltlons but
must state that ‘such a: search as an explicative methodology has
profound problems with 1t to the extent that whole 11brar1es have .been
wrltten about it. . hoe . ' L v

The' above represénts a recent'assessment of most emp1r1ca1 studies
on the use of behavioral objectives. Not only should the questions raised
on -page.pné& be considered, but also a consideration of prevalent points
that may)be raised in an open discussion on. the effectivness of behav1oral
objectlv s should be included. ; _

J * ’ B . ) . -,
We can point to the success in the englneerlng world of
a systems approach, which to some, therefore implied, that.
de—thie Same in soc1a1‘englneer1ng. Yet, that »
category of specialist is almost non-existent in:the behavioral
‘sciences. And we are not educatlng for such an eventuallty. o
(see Appendlx A) -
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y. thls approach has been beneficial. (Scr1Ven, 1973, p. 444)

We can point to the lack of success in the’ last thirty Jyears
“of clarlflcation and analysis of human learning to the. point
that today the 1973 NSSE yearbook on "Behavior Modification
in Education" leaves entirely open the question- of whéther

We can follow William Doll and show indeed how _Means and

ends become dichotomized in an education that is aimed at
behav1oral objectives (Doll, 1972). We can emphasize the
‘dangers.-such a d1chotomy entails and its narrowness. It ,
draws attention away from examining consequences, and hinders
the 1nte11;gent cqeatlon of purpose. Dewey showed crucial ’
deficiencies in this view and stated: "There is a strong ! . ,
temptation to assume that presentlng subject mattmr°1n its ;
pexrfected form prov1des a royal’ road to learning.” (Dewey, o ot
1916, p. 220) He offered "the alternative, in which goals, *
activities and behaviors. of the student are not determined

for him, but rather by him." (Doll, 1972, p. 323) Dewey's

model’ emphasizes the process of experlenclng, in the 'sense )

of both doing and receiving the results of dolng, which become
focal (Doll, 1972, p. 323) ’

-

:

) Note that the emphas1s hexe too is on experlenclng, as in Sklnnerlan

Caims.’ But; what is being experienced is- crucially distinctive. The -

" ends of the act1v1ty are not determlned a prioriand separate from
the . act1v1ty itself! “Ends arise ahd. function within actlon
(Dewey, 1957, p. 207) ,

oty

We can go the humanlstlc route and decry the culture wide

R preoccupatlon with efficiency and public performance, and note
‘with apprehens1on that accountablllty reduces educatlon to o
teachlng meaSuraBles. \\ : ’

. o . ] /

"We. must, however, polnt to the unacceptable figure of 40% of inner
city school children, grades three to elﬁht, of Philadelphia, who-
are at the 16% level natlonw1de.1n readlng/achlevemert " This '
flgure is up from 31% in 1967 .! '

This ‘can be countered by 1nd1cat1ng the demographic link in these'
scores and quoting a.significant study excenptedln the ‘April
Commentary maga21ne on "Black Progress and, iiberaly Rhetoric".
ﬁWattenberg and Scammon, Aprll 1973) We find that today, while =
* there is a high percentage of functlonal 1111teracy in schools, a =
'majorlty -of blacks have entered the middle *class. That the -
median school years completed by blacks in 1940 was 7.0 years; in
1950, 8.6 years; in 1960, '10.8; and in 1970, *12.2 years. That the
college gap between blacks and whites narrowed. And, that the
" large increase of blacks on welfare rolls is accounted for by .
the addltlon of women. headlng famllles who for ‘the. first time had
gccess to Wwelfare funds as an alternative life style to living
with men, just as ‘white women have had such an a1ternat1ve for
'better than thlrty years.’ _ I :

.
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. The sad fact is that the- liberals' dehial of these and other .

e - ccompllshments (see the full artlcle) dofs not provide the

’ ‘presgure on the adminigtration to do more, as the libérals .

: “thougHt it would, but provides the justlflcatlon for the conserva-~ !
‘tives to scuttle valuable school programs. o T SRANE

v

A S

ey

- ) o « -We can polnt to the fact that we now have about 5 000 graduates ':.;'~.é
I " in Early Childhood Educatlon, yearly, on a natlonwlde basis, and oo

the need is for 23,000 per year at least to 1980, 7 And, who can i
‘be’ agalnst "upgrading the skills of staff respons1ble for the f et
educatlon and development of young chlldren" 8,,v, _ - ;y.- ]
L » © But must we then accept that: "The credentlals of Jhe Chlld “ f”- o
- : Development Associate will not be based solely on acddemic courses, PRI
possibly ‘unrelated to early childhood education and, develppment. s o
Rather emphasis will be placed on 1nd1v1duallzed tralnlng and = v
careful evaluation of each person' 's demonstrated ability to assumg | =~ |
primary respons1b111ty for the education and development of a growp !
g '+ of,young children in a Head Start, day care, ox: other preschool . "f i
o : s ‘sett:l.ng."9 (emphas1s not 1n the orlglnal) T

[ .
\ . [

L. The Office of Child Development is not alone in: asklng for perﬁormance

4 v aked or competency-based teacher tralnlng oxr cert1f1cat10n;~5
-~ The USOE report Task Force 72 Commlttee on Natlonal Program B R

- _  Priorities in Teacher Educftion (CNPPTE), The Report of the, f_:tf‘ ot
- _ Pleishman commission, and the Regents Statewide Plan for, the ' ’
. Development of Post Secondary Education also ask. for it. The =~ .-

USOE report proceeds from the idea. that we' "do not yet know what"
”the competencles are nor hOw to measure them (Shanker, 1972) '

i

- " ta
t o [ { :J

.Dean Rosner headed the commlttee whmﬂlprepared the USOE report.ﬁ_l“
51 “Crlterlon levels" whlch were developed lncluded the followlng-_ﬂ‘,_‘é ‘
o o b :
. . " the assessment of the %eacher s knowledge P o E
. the appraisal of a ‘teacher's actualskills ‘ s ff
. measurement of pupllfachlevement, after a short perlod
: of t1me and a: longer perlod of 1nstruct;on

‘The conclus1on of the Report is that teachers should be held G
accountable for changing teacher competency, - teacher behavior, and = = .

PR o (that) RuEll performance is not the cr1terlon for teacher certlfl-?‘;'
- : ‘cation, (emphas1s not in the orlglnal) . o .

Here, we. need to ask: Isn' t'the whole effort to establlsh competency—

based programs and to develop behavioral ‘pbjectives generated s that

‘ pupll performance be enhanced? (supra, p. 1) v - ‘\f\ I
R

- The’ problem of pupll performance not belng the cr1terlon for A

teacher certification is not only due to technlcal difficulties, N
. but also.arises on the basis of a: loglcal analys1s of the relatJ..on-a”;fVj
= Shlp between teacher educatlon, teacher certlflcatlon and pupll '




""7"‘1,"' : - ]
.. o, ’ ' 1

. - . : . . : ’ : P C
=, : ) o . : . . .

- ’performagce.lq After all it has &been a very long time in c1v1llzed ]
' society that.a ‘doctor has been put to deatll if “the patient did

. " not recover. °‘In the case of the teacher, conslder the conditions .

P ; under which his job 1s often performed: non—supportlve home ' - B

o = environment, lack of adequate resources, non—support by the ‘

« . ¢ -. . community, etc. .f&;]" o . ' B

w""“
¥

_ We have already polnted out in the above (page 3, 5, 6) that account—
v T ability is a crucial issue in ‘education. However, a plethora of

- literature (Broudyt, 1972 and Leight, -1973) is 1nd1cat1ve of some of .

the difflcultles that accountablllty preSents.'V. : ib ‘ ;

't"Let me dlgress and note that +in flelds such ‘as phys1cs and blology S

* and generally the natural sciences, we are now tending to .a systems S

view, a field view, to one no longer atomistic. One would. think: o

that ‘the soc1al or behavloral Sciences wétild learn from the natural

: . sciences. Apparently,thls is not to be.”, There are those in the -

s, I o soc1al/behav1oral sclencgs, partlcularly psychology, and in. the _f o

' "« < i\ . more applied areas like education, who are still thinking that IR

L Y - .they are forglng ahead to a more perfect world, -by. assumlng that - g

- knowledge can be acqurred by a subject upon presentlng it in ;. « : }ﬁ

- sufficiently small elements, in a pre-determined order of pre- - o

" digested form. ALl this notwithstanding the 'stated belief of a~ o

concegtual schema such s general systems theory. T S

’

.
i <

If we have learned anythlng from Dewey, we should have learned that - 4

'structure cannot be segregated from contents Behavmoral objectlves : '

@ segregate:the content oﬁ knowledge from ongolng 1nqu1ry. e -

Thls concludes the 1ntroductlon in thch there has been an assess—

ment of a.review of recent empirical research on the use of behav1dral

objectives in learning and a consideration of polnts whi¢h canh 'be a1sed
in a distussion of behav1oral objectives. Much that was presentedﬁ;

~ the introduction can, be fleshed out and considered, each in turn. owever,
~in order to get a-poss1ble answer as to the poss1b111ty and déslrablllty

.of competency—basedaeducatlon, I w1sh to present: , : ) .0

_.\ ) .
\ & ' S

. a comparative consideration of some models of teachlng. the
", impres8ion model, the insight model, and the “rule following . ' -
+° ' model indicating the strengths ‘and weaknesses of each one.
. a systems analysls of human behaV1or, more specifically human
thinking and indicate some consequences thereof, speclflcally
a cybernetlc model of thinking.

’
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MODELS OF TEACHINGll‘ N e
I3 ¢ . ' .
- ,THE IMPRESSION MODEL 7v¢> L o ' L
. o ]

Orlgln of’ Knowledge....the 1mpress1on model plctures the mlnd asg a- receptor '
and so\ter of external 1mpresslons._ o

The phllosophy of John Locke represents the empiricist variant. of this model.
It cons1ders knowledge as a result of an input by experlence from which RN
‘sensations and ‘SimpRe ideas are derived and upon which reflections produce
complex ideas. These reflections or operations of the mind are pereeptlon,
retentlon, recall, discernlng, comparlng, compoundlng, namlng and abstrabtlng.

Another branch of the impression model is the verbal-variant. - In ‘addition to

- sensory experience, language also ig” impressed on. the mind. There are both

sense, data and verbal“patternlng. A stored accumulation of statements . e
.serves as the base for future utterances. - This’ verbal varlant is closely v
al;gned with behav1orlsm. This is the emphas1s {n competency based instructlon.
Methodology..~.the 1mpress1on model leads to tralnlng of facultles wh1ch are
assumed to .exist in the mind, i.e., to "educate” means to train 'the mental
powers -of the mind mentioned above. ‘The° job of the teacher is to prOV1de o .
tralnlng ind these operatlons and also one of selecting and arranging exper- e

. ¥Yience. Therefore, in effect, the control of the organ1Zatlon of knowledge

*lxes with the teacher. B SR .

c‘,. . ) f' . . ) S R L .
Aim of Educat1on....the 1mpress1on model is atomlstlc. The aim of educatfon"
.is  for the learner to put together discrete elements, glven by experlence,

V1s—a~v1s the structurlng efforts of a teacher. . - o
. S'I‘RENGTHS L \ DIFFICULTIES -
jl!_ It is grounded in experience. 1. Unable to account for ngw concepts an
s - ‘ . actions which go beyond prev1ous
2. It provides for an appeal to . experlence. O _
_ ekperience to substantlate c L LS <
. ‘ideas. - . B 2. The field of Psychology has expunged ..
) . o 7 .. . ' the notion of training of specific =
3. Mind is a function of, its ’ ', faculties .of observation, recollection,
particular. experiences and ___ . willing, thinking invariant with subject
' is capable of increased ‘growth 'matter, this approach has been dropped
_ with experience. Richness ' by ‘psychology on emplrlcal as well’ as
T ‘and variety of the child's ~ theoretlcaL,grouhds. SR Toq
: experlences are thus ’ :
1maortant considerations in 3. The s1mp11c1ty approach is a relatlve
the process of: prov1d1ng for v/_not an absolute rconcept. and reflects a
- the child's educatlon.‘ o partlcular way’ of analyﬁlng experlence,

thig approach 1s not given, 1t is made.

» ¢ °

4. Impllclt vgnceptlon of growth of knowl-'

s

‘edge is- false; knowledge is pot achieved’

v S through.amystandard set of operations
' for the processing of sensory parti- - -
culars. Knowledge is first and foremost
embodled in language and 1nvolves a -




ab

Source of Knowledge is a matter of v1s1on, hence eannot be dlssected in. sensory

"g_ . .;.‘ ’ ‘_ . -
R o ' ’ , 6. Approach #0 the process of learnlng

THE INSIGHT" MODEL N

8

T ’Sw' ! o . conceptual apparatus not derlvable fci
‘ ' - from the sendory data, bu imposéd ]
e o by them.,-‘ . 'i
\ L . ) ez 4
e e /(ﬂ * 5. Approach does ‘not takeclnto account .
' I ' that knowledge involves theory and
" theory .is not simply a matter of

general;21ng the data,

t

. R : ) does not considex that the chllddgets’
-V\ S . v not only sense. experlences but the
N ,-7 o e language and theory of his herltage in
: S L compllcated 11nkages with dlscrlmlnable
contexts. * : ,
. o 7.’ Verbal variant: S ' -
' . L - - A: to store all accepted theories is *
L - : not the same as being able to use
. S N S them properly in context-‘

.. R < . ' Bz does not 1mply, even with a corre-
R \ S B ’ . .lation with sense data, an under-

' \\v;\” e R standing of what is stored, nor an
SN dppreciation of the theoretical .
ey '~ . motivation and exper;mental evidence |
' \" _— . upon whlch the sense data rest. ]
oo .

L PR .8. Fails to make\adequate room for radlcal
S SN innovation by ‘the learner.' o,

VO S .

' : ! N ’ ' o ,

or verbal units. . C T ‘ . o . .

Methodology...Vision can be stimulated or prompted by\what the teacher does.
Vision is the difference between toring and reproducing 1earned sentences,
and’ understandlng their basis 'and application. Teacher's statements ate

inst¥umeptal to the Student's own (search of reality or. vision, emphasis is

<
S

‘\\ . on cognltlon or 1ns1§ht, or vision, - = s v
Nt L » i .
v Arm of Educatl n is to\allow for theoccurrenceof contlnued~1ns1ght

.

s > §
o T e D@FFICULTIEG v o - ;

c

Cansiders ne

' knowledge, | i'vj 1. Concept of a:ViSiprOf reality isttoo

innovatiqn ‘undersfanding. ' simplistic._‘NO'room4for rational or |

! ! principled déliberation, for argument, ;
Knowledge earn\d by student's . for critical judgment., for appraisal, :
own effort, an flrst—hand . - foxr welghlng of evidence, for appeal %
1nspectlon of ality i% | B prlnclples and declsion-maklng. b

1mportant R Voo o y 2

Model ;s'statlc
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3°u Knowing is® more than being

-« 1nformatlon.

1nformed, or than storing-

L. .-'

S e

3. Too cognltlve an emphas1s. "

Ins1ght- . i does not necessitate hablts
' of,proper ex cutlon.‘

3 4
- . v

- falls to cons1der characterA'

4.. Ind1v1dual 1ns19ht into the
- meahing and use of publlc " Al "and attltudes and dlspo—': k
L knowledge. S - ., sitiens. AR
. \ \’ﬂ ‘ N - i

k]

e

-

i.e. no role for concept of prlnc1ples,
‘or ratlonal or moral conduct. .+ .
Q A
vFalls to cover development of natural
Yciences as well, sirce s01ence is a
living. tradltlon composed of demandlng
~_pr1nc1pies of judgment a?d conduct

¢

[y

N

THE RULE MODEL o . .

e T : '“t o 0 0 1
¥ R Knowledge...lnvolves c paclty for prlnclpled assessment of reasons\ﬁearlng ]
}j . on juszlflcatlon of tHe belief jin question. - Growth of knowledge is meq}ated ]
, by general pr1nc1ples deflnltlve of ratlonallty . i
. .. ,5 Methodology...knower ev1dences autonomy by - 1qnovatlon, by constructlng . . ‘
v fresh and alterhative arguments. Teachlng is not propaganda, not 4
° condltlonlng, not . suggestlon, not 1ndoctr1natlon. , ‘ f
5 Aim of" Educatlon...pass on, tradltlons of pr1nc1pled thought and actlon that ,
o we ourselves acknowledge as fundamental, gengral and 1mpart1al.. Develop =
character in the broadest sense. student achleves l?arnlng while hlS lntegrlty
R . and capac1ty for judgment are respected. e R - : ot
N .7 . BN : ’
. 7 STRENGTH o o DIFFICULTIES o g
1.. Ins1ght is ndt an &solated momen- _ 1. Categorlcal 1mperat1ve of Kait 1s beln
. " tary or personal matter, it is nOt '+ replaced by a “ratlonallty" 1mperat1v-
' a personal ;nteractlon between ' "Ll &. no. guarantee-that rule folloW1ng
. p teacher and student., Ins1ght - 4 behavior wmll take place. N 4
' medlated by general principles .
- L defln;t;ve of ratlonallty 2. New concept formation - 1nvolves the
: v(reasons,(consistency) et al. o dissolutlon of the old logic and of
. : .old principles and makes for a many—
; 2. Accounts for moral, or prlnclpled valued logic_and prlnclples.' Teach~
5. : . behavior if such behav1or is ) 1ng must somehow reflect thls.'
. rule bound. o
i : " 3. Moral behav1or may ‘not be rule—boundY
3. Accounts for both tradltlon and . i.e. ktpw rule but do'not follow it.
' 1nnovatlon.\ . L . hd 3
' PR . 4. Accounts for 1nnovatlon but not <"
v P 4. Respects student“s 1ntellectual . d1scovery. : )
. lintegrity and capacity for 7 .: .
) . judgment and commitment to ' 5. lf prlnclple is self—contalned, ilers
; B} - freely choose a set of pr1nc1plesx separated from applicatjon, prlnc1ple1
o L ' ; o becomes fossilized and rigid. ‘
L ’. \L. -
"?5"'1 3 - Ea o 3
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5. “'shpplements . impression and = - 6.\ Does not account for chahge in

. o insight model: o  behavior i.e. can "know" hutr:.t:.on I ]
e . ’ .. ot 4 o .o - . © * but notzapply lt* - . " ;

Lo A réflects the impréssion : - . : i A
‘ o . model - strength, the ‘ o \ - ' / !
_ cumulat:.ve -growth of , - - A S

B _ knowledye in its public = e R , ;f

sense. :However, not hy o e v . ;

- s . ‘storing it ‘plecemeal in o T e : ]
L : learners. . _ o e - o S

. b ‘B reflects 1;h.e insight model : o Y T

 in that knowledge is presgrved . . . . - o - o ,
; if one succeeds - in transm, tt:.ng TR g c o i

“the. dive: ';sgflark that kiaeps it - ' e . . i
: grow:.ng, e insighty of each ) .- o
el - learner's effort to ﬁake ‘sense
R “of publ:Lc knowledge in his own' ]
» e ~ terms,. and to confront 1t w:.th e . . . 1
e - real:l.ty. S . Do e T e e e A B
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I - SYSTEMS ANALYSTS AND' HUMAN BL‘HAVIOR R 1 o . S ;

) ‘| . ‘A CYBERNETIC MODEL OF THINKING OR A FEEDBA&MMOG TO THINKING N

T | ' AND SOME CONSEQUENCES . R e C
5 : ? _ . N T . . < : e et

. 2 Let us now conslder “the - follow1ng symbollc model. (Steg 1962, 1969, 1971, . |

. y 1972) - TN , , cL .

. « . - : e L : >, - ! - o . . - T ' '

. "GIVEN"" : COMPARATOR FILTER | PROGRAM -~ MOTOR S o

SIGNAL ‘ IDENTITY MAP'| * MEMORY = o o SR

ZERO 'MAP ~ ASSOCIATION PR , achIon -

Re=—= 6& 'b ENHANCING MAP I—H OTHER PROGRAMS W b commecrmve

é - : : . . ) '- . o | e "D‘IST."JR?AN@E“ -‘:(

-~

_INITIATING ‘ . | : ' ' o |
. . ] . . - . FJ . \;
e 'PBOCESS.‘ jatz:////f__' o : ) L R ) .' ;

:"DISTURBANCE'\

o *  MEASURE OF OUTPUT -

A;s-s_g,'rmrof ‘

v

R o . e T < o
o ... - :* Tigure l: ‘Transfer Function Signal'®o Control

L.

Y

. The model above w1ll be considered under certain restrictlono
‘ wh%ph seem désirable for simplicity but without significant loss of-
T " generality.. The diagr is seen to include a major loop and a fainor looﬁ\yelathng
any twoof the components, for example, the effect of the filter may ‘ | .
directly be modified by ‘the mptor, -element with or without 1nterventlon ’ - 'H
o of the program element.” We shall conslder here, however, only the major R E
" loop, without loss of generallty or s1gn1f1cance, we belleve. ‘ 7 '
a - . 3 j
Relatlonshlps may be established in the following mannexr. ..~ - .| .}

The elements in the feedback. loop may be. considered, analagous to B “';
- mathematical - constructlons, as a set of transformations mapping

. '~ input spaces into. output spaces. Thus, in the major loop a disturbance '@

. enters the comparator (a- device which compares the -output and the Tk

. S input). * The output of the comparator is the met error to be acted . s s

//7 b )ponkaed—is measured against the. feed back gurformed action. signal, o
e noting the degree of congruence. Thls forms" the input lnto the set \\g/ .
of mappings forming‘ehe filter. The set contalns. - u-.' v

(1) the 1dent1ty map (where prev1ous experlence results in

T . reflea behav1or), : P
' T ~ * (2) the zero ma {(where no program is 1n1t1ated - resulting
. S y in total rejection, possibly ‘due "té hablts,‘lmperatlves
s 7 'wg'\ ” [ of social and individual klnds, biases, 1ntolerances,
> IR commitments, et al), ‘ ,
’ -7 7 .. (3) ‘the enhancing map,, where some s1gn1f1cant aspéct of tﬁe ,
.+ . environment is emphas1zed, forming an art. 1mage, ) e

(4) other transformations. . = | " o .
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X The qualltatLVe preemlnent nature of the action is now determined ,
RS © By the filter. . When neither reflex action nor rejection. takes place, e ﬁ
~..7 the set of programs, which rncludes a prog%bm for maklng addltlonal ' .
. T programs as\requlrea, contains at least these elements %
#e vl . : (1) memory ' - ‘ va , ’ ]
‘ ‘ (2) association MechanLSm " R & §
RS .- (3) other _progzams - S |

The program élemen@ now operatec on the transformed 1ncongru1ty to select
_ the proper programg for the motor: element. The action is performed and in
S tirn fed back to the comparator repeatlng the cycle until satisfactory
. performance 1s<obta1ned. The ;loop operates information (olgnals) flowing
% 7. in th/ dlrectlon of the arrowa. S é§! (/ .
' ’ We thuo have a model which contains quality as an- essential element and
Sy
4 operates pragmatically as a closed self-organizing. lopp. It accounts readily
£~ .. and trivially for teleologlcal processes llke:problea\solv1ng, “plafining", ‘
\ -+ -and mechanistiec behavior. It’ ‘allows for an infinite variety. of awareness- ,
47 s cpgnltlon—reactlon—feedback— ystems. (a compllatlon of definitions of R i
: texrms ‘derived from“the model which ‘are in common use in the fields of
phllosophy, educatlon, ‘and other fields can he found in. Steg 1967, 1972)

. wn 3 .
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Modern © %dmputlng machines show thak the results of the activity of the o
, mind -are not particularly different from those of all reality=--i.e., can . "
S B be achieved by non—mysterlous operatlons. Computers perform a considerable - :
B T varleﬁy of spperations ‘which’ prevlously couMd only be accomplished with the o
a e aid. of the,humanmind. Foxr 1nstance, a machine called Cyberton produced. )
“ - '+ .. by the® Raytheon Co. ¥ is said to be capable of learning by trial ,and error,
. The machine #as a mempry dévice, an association mechanism, and a'decl :ion~
i © ¥ making element. In operation, it can modify its memory in order to obtaln R
V9o fvigy%%r ct answer to a’problem; ‘and if that does not occur, the machine is ‘
o e fed a‘yeakeneJZS1gnal.9f the correct answer. In time, with the aid of a
- o " - gupervisor (poss1bly shother program tape), sthe machlne W111 “learn" and
- o “vobtaln a llmltéd trainipg..or asslmllabe experience. . . . , )
R . 5 L@ e R . - N &
o N ' The trainjing of a machine and machlne—learnlng suggests the type of - )
v . mechanlsm involved. This -machine causéd a modification of memory; thus an o
© ' individual system will modlfy previous. memory as a result of training and
acquidye a new memory. PO ‘Q - .

s . <:f! .,ﬂ) - ) _ ) ) j
o . -'ADAPTWE—-ADAPTING BBHXVIOR o ° E - . Ce ]

7

e

S I ) §£it is safe to asswue that, as wlth the laws of physics, the laws ' N é
: governing control systg apply equally to, animaly, man or machine. In o
v the language of the systems engineer; thig is a closed—loop control system. ]
o ' The control system pattern conﬂiats of - an 1nput s1gnal that triggers @ §
some action, (2)sa feedback‘51gnal of the result of this dction to compare i
with the input signal, (3) a clos1ng the loop’, a summation of the two ;
gignals and (4) effective. ‘action to co nteract this summating signal. A
persistent residual signal can. be made to affect menory which xesults in |
"learning". In a control system, work is, tr;ggered as a result of an i
actual errox 1nput12. The error is essentlal to the act1V1ty of any control
system. Thege mechanLcal patterns apply equally to automatlc machlnery,
animal behavior, and man's everyday automatlc act1v1ty. .

: - .




] - | j . . F\\ . . )
@ ] j/ \ . . ¥ LI 4 ¢ ® Y ‘
. v : o=l - . . : {
. ) K - K . . A3 Q'Q\ Q -] . o . ) )
. , o - . o B ) _ j
. / : LY ‘ : e i
’ It ig emphas;aed that the subject under c0n51deratlonxls automatic -
act1v1ty of man/ animal, or mach;ne. ¢ N
. : ~ v ‘ . . ' 4

- The mechanism 1nvolved.1n this “automatic activity is by nature an -
adaptlve control gystem. Tor 1nstance,.a.machine that automatically
regulates the temperature and humidity*in a given area is of the adaptive <

. ¥ type, since 1t uses ﬂmaenergyumder its control to satisfy the requirements
. of its env1ronmen_-sen51ng elements and adapts the system to eliminate the
Co disturbance a& s sed. A more sophis tlcated automatic control might have
' a veriety of ‘eneryy sources under its control to perform all kinds of S
automatlc functions. The control system described will remain automath \
even though a change in memory . can occur. under certaln condltlons, ' "
(i.e., a change in the setting of- of the thermostat) . The pattern of an M
error input which automatically triggers use of controlled ‘energy to cancel - :
out the dlstuxtencesets llmits to the degree of freedom of this type of o )
control. B : ‘ |
./ : ’ . s ‘F ‘ : : T
) An 1mportant dev1atlon from the automatlc pattern occurs when the
; automaticity of the system is elimPnated. Non-automatic activity will not
necessarily, be subject to %Eé adaptive nature of the control system and
, trigger its énérgy to fancel the. dlsturbance. ’ v , , :
With t elautomatlclty ellmlnated the reSPOnse to a d;sturbance is . ]
chosen after the disturbance $rts been agnalyzed as to its: source, thq energy .
) ~ - involved ‘in the’ disturbange, the poss1h1e response and resulting L
. consequences, 1nclud1ng analysis_and assessment of energy sources and energy
¢ _fbalances. -In other words, und@ﬁgtandlng is replacing automatlc response.

-

- Surely a machlne that automatlcally regulates the temperature and
. - humidity in a glven arga; controlllng the environment of that area, or
' ' machines (built by man), with effector systems which regulate all kinds
of things in their env1ronment, from .the acidity of chemical solutions,to
the pollshlng of ‘machine parts, do not follow the pattern of non-automatic
actlvlty., To, regulateth% temperature in the non-automatic fashion is to
.go through- the .discovery of .the laws of phys1cs and understanding of heat
and cold and.using elements outside of man's own physical structure ' «
~(mechan1sm) and finally to build the automatic temperature regulating . Y
. control Eor man-made environmentgsat home or factory. The automatic control ) i
_ : is adaptlng nature. It adapts elements external to its own system. The’ ' .
. heat. fthat is controlled by the automatic dontrollér is neither understood '
- ) concéptually by it, noxr ‘is the activity conceived by the automatlc controller.  {
' net TS examine the non—automatlc control mechanlsm. Since it is ' I
essential that the error signal be acted upon if no automatic trlggerlng )
L ' ~ is made of the ‘system energy,.it is necessary' to introduce a source of 3;
‘ . energy other than the one subject to automatic triggering, or a power
1 ‘capacity beyond that- controlled by the mechanism. Being outside of the v
' control mechanism this néw source of energy is forcibly -the 'same as the L
source of the error or part of the environment. The new system, which is . S
: non—automatlc, does not follow the adaptlve pattern, but makes. use of
. - energy ‘in the environment. In other words, it will make the environment
- . adhpt to the system 1nstead of causing the system to adapt to the larger -
R env1ronment s . : "

. N
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To recapltulate, an adaptiVe control sysgem is subject to the effect
of the environment on its sens1ng ellements and has no-. freedOm to control
the effect of the environment on it sensing elementss It can only adapt
the system by using its own energy o satisfy the requlrement from. the -
environment conveyed through the‘se sors. . ‘ o .

u L.

DISTINCTIOV BETWEBN TRAINING AND ED;pATION

The dlstlnctlon to be made betw en an adaptLVe system of controla
and - ene- that would modify the environment has far-reachlng meanlng for
the- appllcatlon of control theory to human act1v1ty

;
N
i

Thus in control mechanlsms and c mputers the system ‘is of an adaptlve

nature. ThlS means that, whatever th disturbance ‘of*input to the ystem,

the response follows. the pattern of- triggering an action 1nvolv1ng4gystem

power that leads to an adaptatlon of the system to eliminate any°differential '’
between the fed—back signgl from the output and the origindl input /signal.
" The response is. automatlcally proport10na1 to the input s1gna1 in an adaptave
. system. '} o ‘ g o ,/

Opposed to thls is the human ablllty of adaptlng an environment by

' that exténd human rdédch in-a specific fashion, 1nc1ud1ng~1n the proces
use of t001s, machlnes, and psychologlcal, socio-political,: economic
and other 1nstruments. Speclflcally, the human mgchanism directs th signal-
triggered action with a’ v1ew‘to the adaptatlon of .the environnent i e11m1nat1ng
‘the differential betwgen the fed~back signal resulting frém the mo fied
environment ‘and the original lnput signal. The mechanism involved/ in the

‘latter system or disturbance ls subject to the filter'Qf 1nte111' nce,

thus créatlng an art image of the environment to serve as a, blue rint for

the -adapting process.‘ In the adapting control system, the resp nse to an N
1nput signal is not necessarlly proportlonal to the 1nput. "Th system
_ involved in spec1f1ca11y human act1v1ty is operable only-when an action is .
‘triggered to adapt‘the exlstlng (glven, objective) environment to'an art . T
- or dream image. Thus-the performance here depends on educat on and not ©
training alone. Tralnlng involves learning some specified pattern of
behavior, be it eguilibrium’ on a tlghtrope°on,chessplaylng ‘while education.
is new concept formation. The result of educatlon is cre 1v1ty,,wh11e_ the 4
result of training is performance ‘involving sklll. SR A )

eans
the
P2

%
As deflned by Dewey, -art is "to .select whatﬂls 51g,1f1cant and to
reject by that very same impulse what is irrelevdnt and)thereby compressing
and intensifying the significant. nl4  we should add to. he statement that
both the "significant" and the "irrelevant" are dynami¢ concepts - that 5
contlnuous}y change position. Because machines have o 1y automatic, adaptxve
responges ,» and thus have built in “slgnfflcant aspect " woreativity"
'“&mpos51b1e. , o

»

Education is the phenomenon whlch 1n1t1ates a czntrol actlvlty, trlggered 3
by the element'of relatlon, a5soc1a§10n, or construcktion that appears ]
" for example, when an artlsﬂ produces an image unllke‘the one .achieved’ o o
by a camera. (It also ‘appears in all scientific discovery, as a change from. \
the accepted previous concept ) “In other wgrds, education centers on the’

“art" created image and 1ts 1nvolvement in cohtrol Eystem act1v1ty.

™ _ <

. It is 1mportant to note that a changed concep occurs not externally
but as a result of a change: within the thlnklng mechanism, > within the system.
- The comﬁut&r or the anlral is fed the. erroxr- ox lnput by the operator Lo e

. - P | ng? ‘

. . ! . RO ) . ’
N . 3 N ) |
“ . \ : ) . t . .
- LR | . i . a

i | e




L.

.

AN
ct ~16~
. R s . | ‘

or by the env1ronment, the automatlc sequente from that p01nt in tlme on
lS fixed by the nature-of the mechanlsm.

2

p -

—_ -The machlne or the animal lacks the' broad ablllty available to man to
change the’ input into thd mechanism because either the machine, or the
animal, lacks man's cho:.ce16 to modlfy the ex;stlng (given, objectlve) e
environment. ’ v :

-Assuming the foregoang to be correct, I suggest that.we mist dlstlngulsh
. between learning as a tralnlng process and learnlng as-new concept formation
(development and growth) o 8
.

CONDITIONING VERSUS CYBERNETIC CONTROL o ‘; _ 0T

)

o . _
. ‘ LY

It can be suggested that "the presentatlon of a gtimulus, response and
reinforcement" is tra1n1ng, useful in the acquisition of skills; that it
‘enlarges- the automatic control mechanism field of. activity. prever, the

. . distinction to be made between cybernetic control and relnforcement control
_delineates clearly the difference between sensory fekgback and the feedback

‘. concept of knowledge pf results or relnforcement, and has far~reaching
meaning, both theoretical and applled, for the’ appllcatlon of control theory
to human activity. - } _ 4 .

- Lo
“, . - ) N . - .- NI,

. .

v more than 25 years ago. Its 1ntroductlondas a formal behavioral concept
. dates back to 4948, -when Wiener published his book gybernetlcs. His term.
ybernetlcs, called attention to the study of human control mechanismsand the

pr1nc1p1e of feedback control. = ° .
D Feedback control°v1suallzed an elementary system of control by whlch
the sen51ng elements of an organlsm can’obtain 1nformatlon and feed it back
1nternally ‘foxr gulaance of its operatlve motor nerve centers. Suche feedback
/was a commonplace of the physlologlst long before the engineer’ ‘found common __.
'ground with him in "Cybernetlcs This prrnclple of steexsmanshlp by feedﬁick
has undoubtedly played a very- 1mportant evolutlonary role in. anlmal llfe.
~  Feedback mechanl ﬁ are characterlzed by the use of the measurément
- of some physical quantity to contibl a motor mechanism that in turn adjusts —
the magnitude of the measured quantity to br1ng it to a predetermlned
de51red value. - . . ¢ a
Behavioral scientists have indicated a rather widespread acceptance
of the principle of feedback. *However, . feedback and knowledge of results is
being useduaynonymously,_and knowledge of results is thought to function as
"reward as well as information. In the Psychologlcal Abstracts feedback is

-t

Al

indexed as "See also knowledge of results, Relnforcement" One can thus
' see why many, theorlsts took the term feedback to mean reinforcement.
. e

. "hey assign the feedback 51gnal relnforclng Pproperties; the smaller
pothe magnltude of the erxror, the greater the relnforcement value of the
51gnal.v .It is understood then that the re3ponse that mlnimlzes error is
presumablj strengthened or learned. .

! s

»

The principle of feedback—control was recogn;;zd by tralning psychologiste

¢
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It has been obserVed exoerlmentally, that prOVldlng knowledge of results, |
rather than. reduclng°or withholding knowledge, does ‘Tead to more effective: ,v'\ !
learning. And, it is true that immediate knowledge is more effective. than. i

-_delayed knowledge.. But, this does not automatically enhance efflclency of - - "

+ performance and learning., Yet, it is . generally assumed that learnlng can be : |
- enhanced if it is followed by filnforcement. . - : ) ]
]

* N
In other words, dynamlc sensory feedback prov1des an 1ntr1ns1c means ‘
of regulatlng motion in relation to the environment while knowledge of ]
results given after a responge. is a static after—effect which may giver | !
information about accuracy, but does not give dynamlc regulating stimuli,.
Dynamic feedback indication of “"error" would thus be expected to be more
effectlve in performance and learning than statlc knowledge of results.‘
~ 5.
.Furthermore, the efficacy of relnforcement assumes an active need or'drmve ;
. . state while, feedback theory assumes that the’ organism is built as an action
- I system and thus energizes itself. Hence, body needs are satisfied by’ E
e " behavior that is structured prlﬂarlly according. to perceptual organizational * .
) ".mechanismg.,—and requlre programs that communicate.17’ We can now judgé why . }
. Y . relnfor”gientoféichlkiturnlng his head to the rlght in order to suck from :
' a bottle of milk takes hundreds of tries and ‘Bruner's baby with the Loy
< $20, 000 pacifier: ‘takes only a few tries (maybe four) beforé he learns to Co
* focus a picture of his mother, and, he Lsn't even hungry. 18" We can now = * o

, unders¥and why the Responsive Env1ronment is thus far the only successful o]
. SR mechanlcally based prOgrammed 1nstructlon (Scrlveﬂ 1970) . S « |
. e © ’ N - - : oY
e Systematmc transformatlons Gf. sensory—feedbaqk patterns are. affected by .o
the use’ ‘of tools, be they-symbols, socxo*psychologlcal, gconomit, - or othex”
1nstruments. Opposed-to this, reinforcement theory descrlbes learnlng as
due to the effects of relnforéements that bear no systematlc relatlon to
the dlfferant Llnds of’ behav1or learned S - :

- o N

‘-TQE‘NSPORMA'I'ION oF CONTROL = A SUMMARY I

. . . ‘ A

, A theory of behav1or organizations should enable ‘us to conceptuallze an

o . ' orderly progress1on from relatively simple overt response patterns seen in

o " very young Ch;ldrEn to the complicated skillsy symbolic responses, and qgher .
abstract thinking that an individual can exhibit. ' These human processes can

} be analyzed in terms of systematic transformations or sensory-feedback

* \ ~ patterns, Implicitly this denles the general valldlty of assoclatlon and

relnforcement models. S .-

’ 3

) : < r . What. appaar to be dlfferent types of thlnklng may actually be cons1dered
' as differences in patterns of feedback control. There are no- dlstlnctlve_
& categorles in learning except in a general descr%ptlve sense. . S <
(1) Verbal learnlng and 1nstrumental learnlng differ. because the system—
(J R atic transformation of closed-loop regulatlon behavior are different
d - . -in these two areas. . . : ‘
0 : v (2) Instrumental learnlng and unalded psychomotor’ learnlng differ since
o v - the use of tools and machines involves spatial, temporal and
wooLe e as ~ kinetic trarisformatiohs of feedback. This in turn changes the

s ~ pattern of control. . o o _ R "1“.6
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| IEACHER-MACHINE RELATTONSHIP =~ .- -

to be followed by understanding. Understanding as opposed to habit

. o -18- O o '»,“ ‘ e

‘(3), ‘Psychomotoxr learnlng incorporates the feedback mechanlsms of
v manipulative movements. Ly

L

- (4) - Orlehtatlon learning involyes integration of the larger transport
and postural movements of the body 1nto a more general pattern
of control.

]

Classical condltlonlng differs from orientation learning becauSe the

-subjects are restrained and deprived of much of the yaried sensory feedbapk ]
. used in normal adaptive responses. Feedback theory” can account for'a varlety

.of behavior (from relatively simple overt responses to complex overt and
~symbolic. skills). Thus, cybernetic research in learning may well provide a
.'framew0rk for understandlng and studying a varlety of learnlng patterns.

: v

To. summarlze- Use of linear programs (including branching) in teachlng,

dellberately limits the media of communication, the experlences of the
student and thus the depth of .understanding that he achieves. We, suggest

‘that instead“the student be provided with a broad context of experience

by resortlng/to atll of the activities and to all of the communicative media

~at our disposal. This includes verbal and non-verbal material¥ Thus the
' student‘learns by respondlng to the perceptual organlzatlon of h1s env1ronment.‘

- ‘ Y

- . . L&

1

. Mathematlclans and music teachers alike deplore the fact that the student'

brain cannot be disconnected from the mouth or the hands for acquigition of -' -
1manual skill or the multrpllcation table. Not only should the brain be = - R
-4sw1tched out, but perhaps alsQ the teacher, who mlght be replaced by a program\

There are two elements that are 1nvolved in the teachlng situatlon-
teacher and pupll or programmed machine and pupil. In the case of teacher
‘and pupil it ig the teacher who supplles all the material. Whether the
material As used as training material or growth ‘material depends on the
pupil: Whether'it is the maching or the teacher who supplies the material -
the questlon is a quegtion of ef clency and not of quality. The quality
of the materijal can be poor ox excellent be it with the teacher or the T

-machine, . But the ability of the human being to induce growth and develop-.
~ ment in another human being cannot be mechanized; what is required is a closed-

loop behavior, between the teacher and the pgpll until the pupil has produced

_growth and change in the input, the teacher. . In other words, the teacher

who would enhance growth in a pupil has to be growing and changing and hbe

.free to develop as “the pupil grows and changes. Hence, communlcatlon and

not transfer of 1nformatlon.

Dewey s def1n1t10n°bf thlnklng as "the 1ntentlonal endeavor to discover

' specific connection between something,which we do and the consequences which

results, so that the two become continuous, "19 or more briefly, "the
intentional noting of connectJ..ons,"20 is of a descriptive nature only. -
In reality, thinking is an analysis of doubts, although understanding -
must precede thinking. Thinking does not take place first, then

i '. »

N o T
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or knowledge 1mp11es dlslntegratlon of existing concepts, the creation. of
doubts which will lead to new concept formation., ZIf understanding of ™
d1sturbancee of the condltlon does not ‘precede then enhancement cannot take o

_place. 21 . e , ‘ " . v F\j

If the adaptlng control probess "filters" disturbance or input 51gnals
in the closed-loop~servo-sytem which controls human actlon, education °
is then taking place.

k) b "

The servo—mechanlsm of the human control system cont1nuously develops oo )

~and groWS as thinking develops and grows. Inguiry and correlation of
experience are todls used in this process Of education; they are .elements’

'~ which trigger ‘the controls, As for experlence itself, we can no more know.

< in complete communion with nature.  To be in complete commun;on wlthj

what - particul "experience" will do to education than what a "pencll"‘
will ‘write. Experience, of course, is'a. prerequ1s1te, just as one needs
a penc11 or. someth%gg/to wrlte W1th. ‘

Any realization of somethlng belng‘wrong is a dlscovery. It contradictg
the previously assumed satlsfactory oxder. Anythlng that has been logical @
up to this point ‘becomes 1llog1ca1, becottes wrong, becomes an ergzor, and - .
will make room for.the ellmlnatlon of error--for a new logic--for the "ought".
instead: of the "is." - This reallzatlon that sqmethlng is wrong (whlch 1n1t1ates
the process) is a prerequlslte requlred for new concept formatlon,m fhere
isa difference between man and anlmal or man and machine which %s “made
to simulate man's ‘behavior. The -computer ‘essentially accomplished its i
function by operatlng on a multitude of types of problems with technlquesi
for solv1ng them.‘ Thus a problem fed into the computer in. a sense triggexs
the answer that was orlglnally bullt into it. But, to reiterate, human - /
problem solv1ng is' a matter of educatlon and growth It creates or formulates
problems and at times their solutlons.‘ . I

.

A machlne.that would simulate man's ach;eve ent is a machlne that ls ‘

_ nature one must understand it in all 1ts aspects, every element of i

‘living and growing as part of the expanding universe. Thus,'one would need

~-an equal to man and his interrelations with his env1ronment and the comblnatlon

of his dominance of 1t and- subjectlon to 1t :‘ o d
As long as the machlne 1acks the means of communlcatlng and appreclatlng
reality and the outside world, it is bound to a""logical™ system limited
to the factual knowledge that -formed the basis of its "logic." Knowledge
is: 1mposs1ble w1thout thlnklng,and th1nk1ng is futlle w1thout knowledge.

Let us make a final plea as humans. It refers to Art w1th a capital —

"A." Dewey defined art as something no one can teach. 22 Nohody can
teach an enhanced, a distorted or artificial view of things.” One cannot .
make a person distort or enhance something in a way that one does not .

. himself know how to distort or enhance. 2nd yet such oblique ‘or surrealist

views and disorderly processes seem to be the essence of education and

creativity. Hence, the quegtion: What can be done? What can a person,
what can. a teacher do whlch is d1st1nct1ve from what an lnstructlonal - .
machine cah’ do? . L T

As long as we fealizef%ﬁe limitations ofthe.teaching mechanism, this

. . ’
o . . -
iy
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mechanlsm can be artlflclaiiy constructed. After a11 .the bas1c characterlstlc
“of the human species, namely, the ability to make ’use of tools which

throughout histpry have become more -and more involved and complicated, 1

901nts the way of civilization to the use of tools in the teaching : o

professions.. Englneerlng skills can be applied to thée teaching “mechanlsm ' 1%
Howevex, to apply such skills to the domain that. is outside the domaln of

teaching, to the. domain of culture or Art and learning as Qevelopment and .

", growth, would be equivalent te an attempt to'construct a mechanism which . i

< would guide the brush of Rembrandt, the pen of Shakespeare the chalk of o

Elnsteln or the chisel of Moses. , 0 : |

. "Ccivilized"™ teaching, on the other ‘hand, is programming and teaching - !

. CEE through teaching ‘machines—-becaus€ it .frees man from the chores that "are '

‘ done more effxclently by tools.

- R

b . o . g

IS

. It “is 1mportant to remember that whatever has been taught by a teacher ]

. .  of a machine is only going to bear:fruit if the pupil is left the freedom\ '

essential for the choice of the "significant". The question now arides: (

where . is freedom of choice greatest, with the machine’or the teacher? While

&he teacher may or may nct have an axe to grind, may or may. not have specific §

e o phys1cal or. mental conditions that one day will make his performance ) :

: '~ different fr&m what it usually 1s, a machlne has a reliability that 1s ;
undeniable. . 7 R .

But we must preserve this freedom of ch01ce- a pholce whether to
listen to a° teacher or not, take or ‘leave whatever we wish fo- take or
leave. To preserve this freedom is the Jbb of the teacher. Teachers .
thust ‘show that "progress" lies only in the freedom of choice, in enhancing .
the s1gn1fxcant, in Art. :Then the machine becomeg what it must be--a =
useful* tool. A teacher can be subject to an -absolute bias . (Kant s 1mperat1ve
" or Moses' rlght) A machine is a programmed tool without the charisma .
, . of a teacher; the bias of its programmer is less 11ke1y to afféect the pupil
c & o than dlrect contact with the bias of a teacher. As. long as we realize
o ‘ B that we .are not teachlngwanythlng but the use of elements of c1v1llzatlon,
“that education is the resulk of the 1nd1V1dua1 s free'’ cholce, and tha
education cannot be taught, then teaching (learnlng) machlnes are 1ndeed

. good tools.; | » . :

~ . : ! ¢

D e S

Learnlng is thd poss;blllty of going outs1de of a frama ‘of activity, - }
The difference between man and animal or machine is specifically that a ‘
machlne that has "automatic" activity has, of course, been programmed to
 $o act. It can autonatically perform activities which it was designed
- to perform. An animal or man can.also be programmed, i.e., the responses
are limited to the programmlng or des1gn1ng, just as in behavioral terms
-persons automatically respond as experience, re1nforcement or "programmlng
has determined that they shall. The responses are.the result of tralnlng.,
A Nazi party man is as programmed as a machine. The learping in this case
is programmed, hence automatic. But it is’ questlonable whether one can
¢ ) train all -men. The possibility of training may be 1nVerse1y related '
' l° - ' to the dlstance the individual has progressed from the anlmal state.

e

EE - An' adaptlng control is an. outgrowth, cdevelopment and a mod1f1catioh
of -an adaptiwve cofitrol sytem. '

»
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However, “slgnlflcant aspects" resultlng £rom sclentlflc 1nqu1ry,y';

~value judgment,) philosophy, etc., imposed on human society and fgrmlng
,goals to be. ved by relevant thorities approved by the peopley may

'become the overrldlng concern and make the—end govern +he means, eliminating

or restra1n1ng cholce. Therefore, the most important theme of our soclety

-may be ‘the belief that we must at.all costs retaln the rlght to opp051ng

views and goals. o ) : J
-~ o K . ‘
. It is remarkable that the history of sc1ence or exploration abounds

in discoveries far afield from and infinitely more important than the.

‘original goal. Goals and objectlves may be flne, but only for focusing

purposes and to help us broadly direct an ‘effort along a wide front.

i E . V]

“ An atteMpt has been made to analy2e learning act1v1ty as subject to -
controls and to: laws of control systems. Dlstlnctlons are made between :
tralnlng (assimilation of previous experience) and educatlbn.(growth -and
development, new concept formatlon) : e :

‘'wscientific psychology“ is based on a cause—effect model where

" stimuli act on organlsms to produce: responses. - Feedback theory shows i

*

how such a model fails and how we c¢an correct our concepts of organized
béhavior (Powers, 1973, p. 35Q) It is already known that résponges are
dependent on present aqd past stimuli in a way determined by the current -
érganlzatlon of the nervous system. But what has been totally neglected

_.is that “"stimuli depend on responses accordlng to the current organization

-of the environment and ‘the body in whlch the nervous system resldes

-"

(Power;, 1973, p. '351),. - , N
A comparatlve cons1deratlon of some models of teachlng points to
serious deficiencies in a model which 1s solely a: competency based

approach to educatlon._

R e

‘A system analysis of human thlnklng, a feedback analog to thlnklng,

'1mp11es that while we can train for adaptive ‘behavior {where the individual

“adapts to envlronme

al requlrements) and while tralnlng is a necessity

in education, it is not sufficient nor is it. the ‘more interesting component
of human behavior. ' It A% adaptlng behav1or, where the individual changes

the -environment to suit his own requlrement, that is the interesting behavior.
This necessarily " 1nvolves hav1ng ‘the freedom of choice to enhance significant
aspects of the environment to be acted upon. The cybernetlc model allows

for infinite alternatlve system capablllty.

A competency—based educatlon is’ thus a contradlctlon 1n terms.
Competengy based training? Yes: But then we must be able to* allow the

_.chitd +0 take or leave what the teacher or the teachlng.machlne or the
‘programmed env1ronment is offerlng.

It needs to be,relterated that in behav1or modlflcatlon, tfansfer

~and generallzatlon effects are mumbled about. Furthermore memory is highly -
degradable. We have known this since Thorndlke s-days. Additionally if

one’ is mostly interested in béhavior and its external conditions one Tuns

the risk of not focusing on’the inner man, And it is here that we must

/. raise the questlon ahout educat1on for moral behav1or.

PO




'-mfl We trjfto have as many ‘field exper ences as poss1ble involving R \ﬁ

i conformity, and/or capriciousness in chOlceS'Of ‘goal behaViors..y_

‘ effectiVe practice€. As for education,

. takes reSources. All too often‘schools

+ .children is absolutely crucial, because ‘
" where theory is relatively unreiiable, iimight=well be said to be the = = .
" case with developmental psychology of th -

~one's competence makes for unhappy children and feelings -of alienation,

" dinate to education. It is a tool in education' and which if diohotomized....

. of inventive initiation has been ignored." (Dewey, 1922, pp. 96 97) ) ;

Moral Judgments and moral behavior, must be defined as that which will
work in the absence of any* possible reinforcement, - Otherwise, what has v
been accomplished? Tt cannot be indoctrination or conditioning, or
suggestions, or propaganda (Scheffler, 1966); it is a matter of education'
for human understanding. (steg, 1964)

There‘are some further problems: ffﬁ ‘;"

; . 3 e
L - ’
S o
-~

EmphaSis on competency based prodrams does present the problem of

1
T

Training in behaVior—management t chniques may lead towards‘more
it cannot even begin to make a .
just.a year ox five years, and it

ave lfeen financed at the expense

‘dent - in it. Education takes time, ‘not

of teacher salaries. . < ;

children._ We say that it is simply not |enough to go through texts about
.child development, that opportunities td observe and interact with . :
we know that this is an area SRR S,

early years.~ Shall we now turn.
around and say we know enough to categorﬂpally demand a. competency—based
program? » ‘ o . . , v .

- L . - LN
.

Alternately while we must emphasize that incompetence results in
poverty, that incompetence makes fok, unemployability, that tra'ining makes
for competence, however, performance “outside one's interests and beyond

rebellion or apathy. § _ o 'Y
All training is- but a means, a tool "But education cannot be confused

with training. - Education has no end. beyond itself, and growth and develop- . =

ment no purpose other than more growth and development. Training is not subor-

As Deg@Wey so aptly stated: v’ for the most part\ adults Have been given training f
rather than education...original plasticity is warped and docility is taken C
mean advantage of. It has ‘been used to Signify not capacity to learn o
liberally and generously, but willingness to learn the customs of adult : B
associates, ability to learn just those special things which those ]
having power and authority wish to teach...The most precious part of - o
plasticity consisting in ability to form habits of independent judgment and

Finally, let us remember, no competency—based criteria will transmit
the acquired values of our society which distinguish it from other societies.
it does not enable the creation of values. : (RN S S

; ,,-4 ‘

. Distinction can be made between learning as a training
‘process and learning as new concept formation (development and
growth) . : . : |

1




- . Tralnlng is useful 1 “the acqulsltlon of skllls. It enlarges ‘ oot

e - the automatig control) mechanism fleldiof activity. - . b K
. o . . Machines musg -only pre ent. material that, one 1s suré of so that T =y
' * ° the pupil is left the reedom essent1a1 for the format;gn of o

" __— "art images."

o . Knowledgé is impossible wlthout thlnklng. T ;’ A §

. (&"“ .« Thinking is futlle without knowledge. o : nTe ‘ %
. . Goals axe to be used for \focusing purposes only ang not become !
' " . the overrldlng concern in\education. ., . ' . :
» * . . Competency based criteria are only relevant.to tralnxng if they R
oo : ~ are an outgrowth of the in 1v1dua1's own act1v1ty-? v RS

.
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“ : ' , of the Publlc Schools, NY: Harcourt, Brace dnd Jovauov1ch{ ‘Inc.,

. _"_ ‘ . . ' » - N o
11. Based o xsrael Scheffler s "Models of Teachlng" in Phllosophy and

R _ . Education: Modern Readings. (Boston, Mass.: = Allyn and Bacon; -
. 1966) and John. Dewey s crltical work on How We Thlnk " (NY: Heath

o, ang Co., 1910) Coéiment here based particularly on the weaknesses :

and strengths of the impression and insight models. Scheffler's

rule model as stated in this work (1966) is moxne static than

if it is read in the. context" of .his other works (The Anatomy

of Inguiry, et al...). Final principles-are not final. The

¢ . notion of what’is reasonable -changes, as it did for Dewey before.
' Thus rule model however is indicative of the kind of thinking

that can be found in Kohlberg and Piaget. However, even while
_ " .principles change, we need an explicative schema for discovery.
; _ as well as innovation. ThlS has been focused on by Dewey. oot

e
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- 12,

13.

14.

o Ls,

16.

17,
©18.

1o,

21,

22,

Derlnltlon of thlnklng.

’

The term "error input" is an enginecering term’ commcnly accemted

to mean a disturbance,

-
©

It is important that environment be deflned here as that which -

is beyond the power capacity controlled by the mechanism,
Anything within the:controlled power capa01ty is to be considered
as part of .the system itself., . .

Y

. Dewey, 1934, p. 208

Anai&eis of aoubt,'cf disturbance.

-

Choice as used hereafter refers to a oequence of events which is

outside previously expeglenced patterns. (It is ‘%o be dlvtlngulghea
from previouely establighed response patterns ox réactions.

We can now understand why the ERE is seemlngly the” only uucceasful

1earn1ng machine., ¢47 , -~
. .

'Kalnlns, I V. and Bruner, J.S., "Infant’ Sucklng Used to- Change

Dewey, 1961, p. 145

the 01ar1ty of a Visual Dlsplay", Unpubllshed, 1973. '

%

Dewey, 1961' P‘._ 154.

If there is no concept, no new concept can evolve.

If there is

no understanding, there is no enhancement, there can be no new
® concept formation. Let it be clearly stated that one cannot be
tralned to understand an §dapt1ng system.

Supra, Art is “to .select what is significant and to: reject by that

»

. extends his arm.

'stick); i.e., form the’ concept of using a tool.

very same 1mpulse what is 1rre1evant and thereby compregsing and
intensifying the significant." The essential distinction in human
verslis animal enhancement can be understood if one considers Ene
action of a monkey grabbing a stick to get a banana. There is nothlng
involved here but-a reflex action. There is no involvement of

an enhancement or a distortion of the looks of a banana. All this

amounts to is the eye seeing the baflana and the stick (in some cases,{>

the stick has to be pushed toward the monkey to see it) ; and the’ monkey
In the case of the human, there would be understandlng
of the stick as a tool (there may be a breaklng of a branch to use the
In the case of the
monkey, all it is is the mechanics of the action, i.e., see then use it.

8
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